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A network operations center transmits a data message to a 
wireless mobile unit and waits for a data acknowledgment 
message. If no acknowledgment is received within a speci- 
fied time, the network operations center sends a probe 
message to attempt to locate the mobile unit and waits for a 
probe acknowledgment message. If still no 
acknowledgment, the network operations center marks the 
data message as undelivered and stores it for future delivery. 
If a mobile unit receives a probe message while its trans- 
mitter is powered off, it displays an indication to the 
subscriber that there is a message waiting to be delivered. 
The subscriber can then dial into the network operations 
center to retrieve the message. Or, when the transmitter of 
the mobile unit is powered back on, the mobile unit sends a 
registration message to the network operations center; and 
upon receiving the registration message, the network opera- 
tions center automatically re-transmits the undelivered data 
message to the mobile unit. 
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METHOD AND DEVICE FOR PROCESSING 

UNDELIVERED DATA MESSAGES IN A 
TWO-WAY WIRELESS COMMUNICATIONS 
SYSTEM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates generally to methods and 
devices for two-way wireless communications. More 
particularly, the present invention relates to methods and 
devices for processing data messages between a network 
operations center and a mobile unit in a two-way wireless 
network. 

2. Description of the Related Art 

Portable wireless communication devices are gaining 
widespread popularity because they provide subscribers 
access to information while on the move. Conventional 
wireless communications networks are typically one-way 
paging systems wherein messages are transmitted from a 
central paging station to a personal pager. 

Such conventional systems are one-way in the sense that 
the pager has no transmission capability. The pager can only 
receive messages from the central paging station and is, 
therefore, incapable of acknowledging the receipt of mes- 
sages back to the central paging station. Because of this 
limitation, the central paging station has no way of knowing 
whether a message has been successfully delivered to the 
pager. The paging station simply transmits the page and 
assumes that the subscriber received it. There can be various 
reasons, however, why a message cannot be successfully 
delivered. For example, the pager may be outside the range 
of the paging station or, simply, turned off. 

Two-way data messaging systems arc different. They 
allow communication in both directions between a network 
operations center and a mobile unit. A two-way messaging 
system is described, for example, in the U.S. patent appli- 
cation Ser. No. 08A24,219, filed Sep. 21, 1993, the contents 
of which are incorporated herein by reference. That appli- 
cation describes that the mobile unit is capable of acknowl- 
edging that it accurately received a message sent from the 
network operations center. The acknowledgment, however, 
does not indicate whether it is acknowledging the receipt of 
a data message or a probe message (a message sent by the 
network operations center to locate a mobile unit). Thus, 
there is a need for methods and devices that allow two-way 
communications between a network operations center and a 
personal mobile unit such that successfully delivered data 
messages and probe messages from the network operations 
center can be distinctively acknowledged by the mobile unit. 
A need also exists to provide two-way communications 
between a network operations center and a personal mobile 
unit and have unsuccessfully delivered messages marked 
and stored for future delivery. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to methods 
and devices that substantially obviate one or more of the 
problems due to limitations and disadvantages of the related 
art. 

In a preferred embodiment, the present invention includes 
a network operations center for transmitting and receiving 
messages to and from a wireless mobile unit, comprising 
means for transmitting messages to the mobile unit; means 
for receiving acknowledgment messages from the mobile 
unit acknowledging receipt of the messages sent; means for 



)9,428 

2 

determining whether a received acknowledgment message is 
an acknowledgment to a data message or an acknowledg- 
ment to a probe message; means for transmitting a probe 
message to the mobile unit if, after transmitting a data 

5 message to the mobile unit, no data acknowledgment mes- 
sage is received; means for marking a data message as 
undelivered and storing the undelivered data message if, 
after transmitting a probe message to the mobile unit, no 
probe acknowledgment message is received; means for 

1Q receiving registration messages from the mobile unit; and 
means for automatically transmitting undelivered data mes- 
sages to the mobile unit upon receiving a registration 
message from the mobile unit. 

In another embodiment, the invention includes a wireless 
mobile unit for receiving and transmitting messages from 

15 and to a network operations center, comprising means for 
receiving messages from the network operations center; 
means for transmitting, upon receiving a data message, a 
data acknowledgment message to the network operations 
center acknowledging receipt of the data message; means for 

20 transmitting, upon receiving a probe message, a probe 
acknowledgment message to the network operations center 
acknowledging receipt of the probe message; means for 
powering off only the transmitter of the mobile unit; means 
for receiving and recognizing probe messages sent by the 

25 network operations center when the transmitter is powered 
off; means for displaying, upon receipt of a probe message 
when the transmitter is powered off, an indication that the 
network operations center has attempted delivery; means for 
determining, upon power restoration to the transmitter, 

30 whether a probe message has been received when the 
transmitter is powered off; and means for transmitting, upon 
power restoration to the transmitter, a registration message 
to the network operations center if a probe message has been 
received when the transmitter is powered off. 

35 In yet another embodiment, the invention includes, in a 
two-way wireless communications system, a method of 
processing data messages that cannot be successfully trans- 
mitted from a network operations center to a wireless mobile 
unit, comprising the steps of transmitting messages from the 

40 network operations center to the mobile unit; receiving at the 
network operations center acknowledgment messages from 
the mobile unit acknowledging receipt of the messages sent 
by the network operations center; transmitting a probe 
message from the network operations center to the mobile 

4 S unit if, after transmitting a data message to the mobile unit, 
no data acknowledgment message is received at the network 
operations center; marking at the network operations center 
a data message as undelivered if, after transmitting a probe 
message to the mobile unit, no probe acknowledgment 

50 message is received at the network operations center; storing 
at the network operations center the undelivered data mes- 
sage; and transmitting undelivered data messages from the 
network operations center to the mobile unit upon receiving 
at the network operations center a registration message from 

55 the mobile unit. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem- 
plary and explanatory only and are not restrictive of the 
invention as claimed. 

60 BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings are included to provide a 
further understanding of the invention and are incorporated 
in and constitute a part of this specification, illustrate a 
65 preferred embodiment of the invention, and, together with 
the description, serve to explain the principles of the inven- 
tion. 
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Id the drawings: 

FIG. 1 illustrates a block diagram of a network operations 
center, in accordance with a preferred embodiment of the 
present invention; 

FIG. 2 illustrates a block diagram of a mobile unit used in 
a two-way wireless communications system, in accordance 
with a preferred embodiment of the present invention; 

FIG. 3 illustrates a block diagram of a central computer of 
the network operations center shown in FIG. 1, in accor- 
dance with a preferred embodiment of the present invention; 

FIG. 4 illustrates a block diagram of a controller of the 
mobile unit shown in FIG. 2, in accordance with a preferred 
embodiment of the present invention; 

FIG. 5 illustrates a block diagram of a power module of 
the mobile unit shown in FIG. 2, in accordance with a 
preferred embodiment of the present invention; 

FIG. 6 illustrates a flow diagram of a method of delivering 
a data message and processing an undeliverable data 
message, in accordance with a preferred embodiment of the 
present invention; 

FIG. 7 illustrates a flow diagram of a method of trans- 
mitting undelivered data messages upon subscriber dial-in, 
in accordance with a preferred embodiment of the present 
invention; 

FIG. 8 illustrates a flow diagram of a method of trans- 
mitting undelivered data messages upon mobile unit 
registration, in accordance with a preferred embodiment of 
the present invention; 

FIG. 9 illustrates a flow diagram of a method of notifying 
a subscriber that a message awaits, in accordance with a 
preferred embodiment of the present invention; and 

FIG. 10 illustrates a flow diagram of a method of mobile 
unit registration, in accordance with a preferred embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows a block diagram of network operations 
center 100, in accordance with a preferred embodiment of 
the present invention. Network operations center 100 
includes dial-in access unit 102, message receiving unit 104, 
central computer 106, message transmitting unit 108, and 
memory storage unit 110. Central computer 106 is con- 
nected to dial-in access unit 102, message receiving unit 
104, message transmitting unit 108, and memory storage 
unit 110. The network operations center is more completely 
described in the incorporated U.S. patent application Sen 
No. 08/124,219. 

In a preferred embodiment of the invention, dial-in access 
unit 102 allows a subscriber or a caller to contact network 
operations center 100 via the telephone network. For 
example, a caller may dial-in to leave a message for the 
subscriber, and a subscriber may dial in to change subscrip- 
tion parameters or retrieve undelivered messages. 

Message receiving unit 104 receives messages and for- 
wards them to central computer 106. In accordance with the 
present invention, message receiving unit 104 receives at 
least three different types of messages: data messages, 
acknowledgment messages, and registration messages. 

Message transmitting unit 108 transmits messages for- 
warded to it from central computer 106. In accordance with 
the present invention, message transmitting unit 108 trans- 
mits at least two different types of messages: data messages 
and probe messages. 
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Central computer 106 controls the operation of network 
operations center 100. In particular, central computer 106 
preferably receives messages forwarded by message receiv- 
ing unit 104, processes received messages, forwards 
5 received messages to memory storage unit 110, generates 
probe messages, forwards data messages waiting to be 
delivered in memory storage unit 110 to message transmit- 
ting unit 108, marks undelivered data messages, and stores 
undelivered data messages in memory storage unit 110 for 
10 future delivery. Central computer 106 is described in greater 
detail below in connection with FIG. 3. 

Memory storage unit 110 preferably provides storage for 
received messages, control information, and undelivered 
messages. 

15 FIG. 2 shows a block diagram of a mobile unit 200, in 
accordance with a preferred embodiment of the present 
invention. Mobile unit 200 includes transmitter 202, receiver 
204, display 206, controller 208, key pad 210, memory 212, 
and power module 214. Controller 208 is connected to 

20 transmitter 202, receiver 204, display 206, key pad 210, 
memory 212, and power module 214. 

Transmitter 202 transmits messages forwarded to it from 
controller 208. Preferably, transmitter 202 transmits at least 
three different types of messages: data messages, acknowl- 

25 edgment messages, and registration messages. There are 
preferably two forms of acknowledgment messages: data 
acknowledgment messages generated by a mobile unit to 
acknowledge receipt of data messages and probe acknowl- 
edgment messages generated by a mobile unit to acknowl- 

30 edge receipt of probe messages (defined below) transmitted 
from a network operations center. A registration message is 
generally a message generated by a mobile unit to update its 
location to the network operations center. 

3S Receiver 204 receives messages and forwards them to 
controller 208. Receiver 204 preferably receives at least two 
different types of messages: data messages and probe mes- 
sages. A probe message, as described above, is generally a 
message generated by a network operations center to locate 
„ a mobile unit. 

40 

Controller 208 controls the operation of mobile unit 200. 
For example, controller 208 receives messages forwarded by 
receiver 204, processes received messages, forwards 
received messages to display 206 or memory 212, forwards 
45 messages entered by a subscriber through key pad 210 to 
transmitter 202, and controls power from power module 214 
to transmitter 202, receiver 204, and mobile unit 200. 
Controller 208 also preferably generates acknowledgment 
and registration messages, as described in greater detail 
50 below in connection with FIG. 4. 

A subscriber preferably enters messages and commands 
through key pad 210 and display 206 in accordance with 
conventional techniques. Display 206 also displays mes- 
sages received from controller 208 and messages entered by 
5S a subscriber. 

Memory 212 provides storage for received messages and 
control information. 

Power module 214 supplies power to the various com- 
ponents of mobile unit 200. Power module 214 is described 
60 in greater detail below in connection with FIG. 5. 

FIG. 3 shows a block diagram of central computer 106 of 
network operations center 100, in accordance with a pre- 
ferred embodiment of the present invention. Central com- 
puter 106 includes message type determination (MTD) 
65 module 302, data message processing (DMP) module 304, 
registration message processing (RMP) module 306, pro- 
cessor 308, acknowledgment message processing (AMP) 
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module 310, probe message generation (PMG) module 312, herein. Timer 316 is preferably any hardware or software 

and undelivered data message processing (UDMP) module timer capable of performing the timing functions described 

314, and timer 316. herein. 

MTD module 302 determines whether the message FIG. 4 shows a block diagram of controller 208 of mobile 
received by message receiving unit 104 is a data message, an 5 unit 200, in accordance with a preferred embodiment of the 
acknowledgment message, or a registration message. As present invention. Preferably, controller 208 includes 
message receiving unit 104 receives an incoming message, acknowledgment message generation (AMG) module 402, 
it forwards the message to MTD module 302. If MTD registration message generation (RMG) module 404, pro- 
module 302 identifies the incoming message as a data cessor 406, message type determination (MTD) module 408, 
message, then it forwards the message to DMP module 304. 10 probe message processing (PMP) module 410, and data 
If MTD module 302 identifies the incoming message as an message processing (DMP) module 412. 
acknowledgment message, then it forwards the message to MTD module 408 determines whether the message 
AMP module 310. If MTD module 302 identifies the incom- received by receiver 204 is a data message or a probe 
ing message as a registration message, then it forwards the message. As receiver 204 receives an incoming message, it 
message to RMP module 306. 15 f orwar ds the message to MTD module 408. If MTD module 

As DMP module 304 receives a data message from MTD 408 identifies the incoming message as a data message, then 

module 302, it forwards the message to message transmit- it forwards the message to DMP module 412 and informs 

ting unit 108 to be delivered to the destination mobile unit AMG module 402 to generate a data acknowledgment 

and starts an internal timer 316 for receiving acknowledg- message. If MTD module 408 identifies the incoming mes- 

ment of receipt by the destination mobile unit within a 20 sage as a probe message, then it forwards the message to 

predetermined time period. If timer 316 expires before a data PMP module 410. 

acknowledgment message is received, then DMP module As DMP module 412 receives a data message from MTD 

304 requests PMG module 312 to generate a probe message. module 408, it sends the message to display 206 to be 

As AMP module 310 receives an acknowledgment mes- viewed by a subscriber. If the subscriber chooses to save the 

sage from MTD module 302, it first determines whether the 25 message, then DMP module 412 also stores the received data 

message is a data acknowledgment message or a probe message in memory 212. 

acknowledgment message. If it is the former, then AMP As PMP module 410 receives a probe message from MTD 

module 310 indicates to DMP module 304 to forward to module 408, it first determines whether transmitter 202 is 

message transmitting unit 108 the next data message in 3Q powered on. If transmitter 202 is on, then PMP module 410 

memory storage unit 110 waiting to be delivered to that requests AMG module 402 to generate a probe acknowl- 

subscriber. If it is the latter, then AMP module 310 updates edgment message. If transmitter 202 is off, then PMP 

in memory storage unit 110 the location of mobile unit 200 module 410 transfers to display 206 a message indicating to 

and indicates to DMP module 304 to re-send the last data the subscriber that a message awaits and stores in memory 

message to message transmitting unit 108. The location 212 control information indicating that a probe message has 

information comes from the location of the base receiver 35 been received when transmitter 202 is powered off. 

that relayed the probe acknowledgment message from the Upon receiving from MTD module 408 or PMP module 

mobile unit to the network operations center as described in 410 a request to generate a data acknowledgment message or 

the incorporated U.S. patent application Ser. No. 08/124, a probe acknowledgment message, respectively, AMG mod- 

219. ^ ule 402 creates the appropriate acknowledgment message 

As PMG module 312 receives a request from DMP and forwards it to transmitter 202. 

module 304 to generate a probe message, it creates a probe RMG module 404 generates registration messages. In a 

message, forwards it to message transmitting unit 108, and preferred embodiment of the present invention, as transmit- 

starts rimer 316 for receiving a probe acknowledgment ter 202 is powered on, RMG module 404 checks memory 

message within a predetermined time period. If timer 316 45 212 for an indication that a probe message has been received 

expires before a probe acknowledgment message is when transmitter 202 is off. If such an indication exits, then 

received, then PMG module 312 requests UDMP module RMG module 404 creates a registration message and for- 

314 to mark the last data message transmitted as undeliv- wards it to transmitter 202. 

ere d- In a preferred embodiment, modules 402, 404, 408, 410, 
Upon receiving a request from PMG module 312 to mark 50 and 412 comprise software or microcode and any hardware 
a data message as undelivered, UDMP module 314 marks necessary to effect the execution of that software or micro - 
the message accordingly and stores it in memory storage code in accordance with conventional techniques. In an 
unit 110 for future delivery. alternative embodiment, modules 402, 404, 408, 410, and 
As RMP module 306 receives a registration message from 412 can be implemented in electronic logic circuitry. Pro- 
MTD module 302, it updates in memory storage unit 110 the 55 cessor 406 is preferably any processor capable of executing 
location of mobile unit 200 and forwards to message trans- the foregoing software or microcode and performing the 
mitting unit 108 any undelivered data messages stored in processing functions described herein, 
memory storage unit 110. FIG. 5 shows a block diagram of power module 214, in 
In a preferred embodiment, modules 302, 304, 306, 310, accordance with a preferred embodiment of the present 
312, and 314 comprise software or microcode and any 60 invention. Power module 214 includes power source 502, 
hardware necessary to effect the execution of that software transmitter power switch 504, receiver power switch 506, 
or microcode in accordance with conventional techniques. and mobile unit power switch 508. Power source 502 is 
In an alternative embodiment, modules 302, 304, 306, 310, preferably any source, such as a battery, capable of supply- 
312, and 314 can be implemented in electronic logic cir- ing the power required by mobile unit 200. 
cuitry. Processor 308 is preferably any processor capable of 65 Transmitter power switch 504 preferably allows a sub- 
executing the software or microcode of the foregoing mod- scriber to turn on or off transmitter 202 of mobile unit 200. 
ules and performing the processing functions described Receiver power switch 506 preferably allows a subscriber to 
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turn oo or off receiver 204 of mobile unit 200. Mobile unit miss the data message. On the other hand, a probe message 

power switch 508 preferably allows a subscriber to turn on is preferably broadcast by the network operations center to 

or oS tbe entire mobile unit 200 including transmitter 202, all locations covered by all base transmitters, so there is a 

receiver 204, and display 206. very high likelihood that it will reach the corresponding 

There may be occasions when a subscriber wishes to turn 5 mobile unit even if the mobile unit has moved, 

off only transmitter 202 or only receiver 204 to conserve nG . 7 shows ? flow dia g ram depicting a method of 

power. For example, when mobile unit 200 is in flight on a ^mUtrng undelivered data messages when a subscriber 

aircraft, base receivers on the ground may be out of range of dia ^ ln to f network operations center 100, in accordance 

transmitter 202 or regulations may prohibit transmissions Wlth a Purred embodiment of the present invention. The 

from the aircraft. In this situation, a subscriber may simply io pr ?f SS ^ ta ? S 1 ' whe ° netW °? °^ ntl0m ™* 100 , r ^ ives 

choose to turn off transmitter 202 to conserve battery power, jS*?**" f access(DA) unit 102 (step 

while leaving receiver 204 on to receive probe messages so 700 \ Fo 5 ' ^ ,'■ subscri ^ r ^f 1 ^ on . 311 

the subscriber can be notified of message delivery attempts auplaDe la „ nds J h f ™ y t0 ,he "ftwork operations 

by network operations center 100. center to check whether there are any undehvered messages 

J « e for him. In response to a prompt (e.g., a voice prompt) from 

FIG. 6 shows a flow diagram depicting the operation of Qetwork operatiDns 100, the subscriber indicates that 
network operations center 100 in attempting data message he to check for undelivered messages. DA unit 102 
delivery and processing undelivered data messages, in chccks memory ^ ^ 110 to determined whether 
accordance with a preferred embodiment of the present ^ exists any undelivered data messages for that sub- 
invention. The process starts when network operations cen- ^ er (step 702 ). if DOt , then DA unit 102 indicates to the 
ter 100 transmits a current data message through message subscriber that currently there are no undehvered messages 
transmitting unit 108 to the last known location of a corre- (slep 704) If there ^ undelivered data messages, then DA 
sponding mobile unit and DMP module 304 starts timer 316 unit 102 preferably indicates to the subscriber the number of 
for receiving a data acknowledgment message as described such messages (step 706 ) and inquires whether the sub- 
above (step 600). MTD module 302 then checks incoming to them (ste 708) If ^ subscriber 
messages to identify a data acknowledgment message from responds affirmatively, then message transmitting unit 108 
the corresponding mobile unit (step 602). If a data acknowl- rc -transmits the undelivered data messages (step 710). 
edgment message is received! t^fore timer 316 expiry Aen nG g &hows a flow di d icti a method of 
network operations center 100 repeats steps600 and 602 to tnosnA ^ n undelivered data messages upon mobile unit 
transmit the next data message waiting to be delivered. 3o rcgistration> m accordancc with a preferred embodiment of 

If no data acknowledgment message is received before the present invention. The process starts when network 

timer 316 expires, then DMP module 304 requests PMG operations center 100 receives through message receiving 

module 312 to generate a probe message. This scenario can umt 104 an incoming message which MTD module 302 

arise, for example, when the subscriber is in flight on a determines to be a registration message (step 800). A reg- 

airplane, and the corresponding mobile unit has changed 35 istration message may be sent by a mobile unit upon power 

location since its last location update to the network opera- restoration to the transmitter of the mobile unit if a probe 

tions center. PMG module 312 transmits a probe message message has been received when the transmitter is powered 

through message transmitting unit 108 to the corresponding c ff. rmp module 306 then updates in memory storage unit 

mobile unit and starts timer 316 for receiving a probe no the location of the corresponding mobile unit as 

acknowledgment message as described above (step 604). ^ described above (step 802) and transmits through message 

MTD module 302 then checks incoming messages to iden- transmitting unit 108 any undehvered data messages stored 

tify a probe acknowledgment message from the correspond- m memory storage unit 110 (step 804). 

ing mobile unit (step 606). If a probe acknowledgment FIG. 9 shows a flow diagram depicting the operation of 

message is received before timer 316 expires, then AMP mobik unit 20 0 in receiving a probe message while its 

module 310 updates m memory storage umUlO me location 45 transmitter is powered off, in accordance with a preferred 

of the corresponding mobile umt (step 607), arid network embodiment of the present invention. Transmitter 202 is 

operations center 100 repeats steps 600, 602, 604, and 606 tamd off by a su^ber, as described, for example, to 

to re-transmit the last data message. conserve power when the subscriber is in flight on an 

If no probe acknowledgment message is received before airplane and regulations prohibit mobile unit transmission 

timer 316 expires, then PMG module 312 requests UDMP 50 from the airplane (step 900). While transmitter 202 is off, 

module 314 to mark the last data message transmitted as receiver 204 receives an incoming message which MTD 

undelivered. Again, this scenario can arise when, for module 408 determines to be a probe message as described; 

example, the subscriber is in flight on an airplane and the above (step 902). Mobile unit 200 cannot acknowledge - 

transmitter of the corresponding mobile unit is powered off receipt of tbe probe message because transmitter 202 is off. 

because regulations prohibit transmissions from the air- 55 PMP module 410 then indicates to the subscriber through 

plane. UDMP module 314 then marks the message as display 206 that there is a message waiting to be delivered 

undelivered (step 608) and stores it in memory storage unit from network operations center 100 (step 904). The sub- 

110 for future delivery (step 610). scriber can choose to dial-in to the network operations center 

It is possible that the corresponding mobile unit will to retrieve the message from the airplane or when he lands, 

acknowledge a probe message but not a data message sent 60 PMP module 410 also stores in memory 212 control infor- 

from the network operations center because the transmission mation indicating that mobile unit 200 has received a probe 

range or strategy for a probe message may differ from that message when transmitter 202 is powered off (step 906). [\ 

of a data message, as described in the incorporated U.S. FIG. 10 shows a flow diagram depicting the operation of 

patent application Ser. No. 08/124,219. For example, a data mobile unit 200 in registering upon power restoration to 

message may be transmitted by the network operations 65 transmitter 202, in accordance with a preferred embodiment 

center only to the last known location of the corresponding of the present invention. Transmitter 202 is turned back on, 

mobile unit. Therefore, if the mobile unit has moved, it may for example, when a subscriber traveling on an airplane 
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lands (step 1000), RMG module 404 checks memory 212 for 
control information indicating that mobile unit 200 has 
received a probe message when transmitter 202 is off. If 
such an indication exits, then RMG module 404 sends a 
registration message through transmitter 202 to network 
operations center 100 to update the current location of 
mobile unit 200 (step 1002). 

It will be apparent to those skilled in the art that various 
modifications and variations can be made in the methods and 
devices of the present invention without departing from the 
spirit or scope of the invention. Thus, it is intended that the 
present invention cover the modifications and variations of 
this invention provided they come within the scope of the 
appended claims and their equivalents. 

What is claimed is: 

1. A network operations center for transmitting and 
receiving messages to and from a wireless mobile unit 
comprising: 

means for transmitting messages to the mobile unit; 
means for receiving acknowledgment messages from the 
mobile unit; 

means for determining whether an acknowledgment mes- 
sage is an acknowledgment to a data message or an 
acknowledgment to a probe message; 

means for transmitting a probe message to the mobile unit 
if, after transmitting a data message to the mobile unit, 
no data acknowledgment message is received; and 

means for marking a data message as undelivered and 
storing the undelivered data message if, after transmit- 
ting a probe message to the mobile unit, no probe 
acknowledgment message is received. 

2. The network operations center according to claim 1, 
further comprising: 

means for receiving registration messages from the 
mobile unit; and 

means for automatically transmitting undelivered data 
messages to the mobile unit upon receiving a registra- 
tion message from the mobile unit. 

3. The network operations center according to claim 1, 
further comprising means for allowing dial-in access to 
undelivered data messages by a subscriber to retrieve the 
undelivered data messages. 

4. A wireless mobile unit for receiving and transmitting 
messages from and to a network operations center compris- 
ing: 

means for receiving data and probe messages from the 

network operations center; 
a transmitter; 

means for generating, upon receiving a data message, a 
data acknowledgment message, said data acknowledg- 
ment message being transmitted by said transmitter; 
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means for generating, upon receiving a probe message, a 
probe acknowledgment message, said probe acknowl- 
edgment message being transmitted by said transmitter; 

means for powering the transmitter on and off; 

means for determining whether a probe message has been 
received while said transmitter was powered off; and 

means for generating, upon power restoration to the 
transmitter, a registration message if a probe message 
has been received while the transmitter was powered 
off, said registration message being transmitted by said 
transmitter. 

5. The mobile unit according to claim 4, further compris- 
ing means for displaying, upon receipt of a probe message 
when said transmitter is powered off, an indication that the 
network operations center has attempted message delivery. 

6. The mobile unit according to claim 4, further compris- 
ing a key pad for entering subscriber commands. 

7. The mobile unit according to claim 4, further compris- 
ing means for storing information indicating that a probe 
message has been received when the transmitter of the 
mobile unit is powered off. 

8. In a two-way wireless communications system, a 
method of processing data messages that cannot be success- 
fully transmitted from a network operations center to a 
wireless mobile unit comprising the steps of: 

(a) transmitting a data message from the network opera- 
tions center to the mobile unit; 

(b) receiving at the network operations center a data 
acknowledgment message from the mobile unit 
acknowledging receipt of the data message sent by the 
network operations center; 

(c) transmitting a probe message from the network opera- 
tions center to the mobile unit if, after transmitting a 
data message to the mobile unit, no data acknowledg- 
ment message is received at the network operations 
center; 

(d) marking at the network operations center a data 
message as undelivered if, after transmitting a probe 
message to the mobile unit, no probe acknowledgment 
message is received at the network operations center; 
and 

(e) storing at the network operations center the undeliv- 
ered data message. 

9. A method according to claim 8, further comprising the 
step of transmitting undelivered data messages from the 
network operations center to the mobile unit upon receiving 
at the network operations center a registration message from 
the mobile unit. 

10. A method according to claim 8, wherein a subscriber 
has dial-in access to the undelivered data messages stored at 
the network operations center to retrieve those data mes- 
sages. 
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